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£y tie end oF 1949 and early in 1950,Dr. Pudolf Radmer received an ordur
Seor the Sal hydrogenation werks in Boehlen to develep ultrasonic devicet
sor the purpose of studying the conditions of soil where cosl deposits
ire ioeated. This erder was motivated by the fact that stomes;lecated
ihe soil sbove coal deposits {Abraum) would frequently destroy the shov
of excivators. Kaiser aid his assistant, Fritjof Bukr, carried out exnari
wents in tne Boehler coal deposit area in order to test the possibility of
naing uitrasound for an examinablon of geo-physical soil coaditiens. A pumzer
of mierophones were introduced into the soil over a iarge ared, anc g uso
explosion was touched off. The uvitrasound waves oi the explosion, after
having ocen converted inte electrical values in the microphones, would
vhow on & sathode ray tvbe. In cther experiments ultrasound osciilators
»f 30 kea were usec to generate the waves. Tne resuit of these experimenis showed
nat vlorasound could be used for a study of the physical sonditions
ihe soil and particularly for the spotiing of obstructiens hanpering
tion. ‘The boehlen experiments werc discontinued with the understa-cing
aiser would receive a rese:rch order through official channels for the
opment of ulirasonic devices for this purpose.

1

5 ate in 1$91,the Zentralamt fuer Forschung und Technik (7T} assignec a.

yeder for the development of ultrasound deviess to Kaiser, who in the mesn
fime had become a merber of the scientific staif of Funkwerk Koepenick. He
since carried out this research in an ultrasonic research labovatory
“the Furkwerk.

~psearch aimed at converting ultrasound iq%e visible effec}s withont
maling use of the comversion principle of the Pohlmann cell, 2/ It wes

Courd thah the Pohlmann cell can be used for the testipg of material ocui-e
nerally, and investigation of soil condition in particular with the

custced degree of sensitivity,only after a relatively long adjusting @ise,
shiea lakes minutes. In testing of materials, adjisting time of a few

qae 2. the obmost is aesired. In this case, the Pohlmanr cell not cnlyrs
es 105 sensiiivity,but also requires relativeiy high energy. Kaisac's
o deveion Gevices of high sensitivity and low adjusting time. A
LWo cevicss: @ converter tubs (Ultraschallbildwandler) and an

2

swibch (Blekbronenschalier),
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(Vorderwandmrsaik) which, when the tube is in operation,
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"me essential part of the converter tube is its “ront W

&

. seraen®
placed in
xylol or in water with the object to be tested. The screen is made oi
2 semi-conductor of unipolar conductivity. After a aumber ol trials,
¥aiser vitimately cirose cuprous oxide with admixtures of suifides.

The screen is cow.vded ol rorty thousand squares with a side length oo
about 0.9 millimeter; they are coanected with each other by small str
»~f the Same material but each of them acting as an individual cscillator
in electron beam within the vacuum tube scans the screen and "tranclates®
the oscillation of the squares caused by ulirascund into slectrisal
values, The converter tube is connected with a television tube over 'wo
arplifiers; a picture of the interior of the object under investigstior
apvears on the television tube. Obstructions appesar Zark. The w»racticsl
arrangement for the testing of material will be as follows: an ultrasound
source will be placed against one side of the object under invesiigat:or;
a Meamera® (a water filled tube with a lens in i%) is placed on the

pther side of the object opposite the ultrasound souvrce, The converter
tube is coniected to the camera so that the screea is in zontact with

the water in the camera. Two amplifiers and a television tube conmecled
with the converter tube complete the arrangement. The vitrasound source
san also be placed on the same side as camera and converier tubej in
+ris case the reflected vltrasound radiation wiil be converted. lor the
syecial purpose of spotting stones aod other obstructions in coal miming,
tre Tollowing arrangment will be applied: a converter tube will be fixec
at the shovel of the excavator so that it woves aloag with the shovel

The tube is comneched with a shower which uninterruptedly pours water
netween the tube and the soil., 2/ Ultrasound generated by an osciliator
is projected into the soil by three projectors. The ccnverter tube i+
synchronized with a television tube on which the reflected ulurasounc
radiation appears as a picture; obstructions appear dark in the picture
L& soon a8 an obstiruction shows, the operatur of the excavator prefue: &
bubton whieh will release red paint from a jet, aid the location ol tue
cbstruction will thus be marked. Projectors and converter tube #i.i ue
fixed in such a way that obstructions appear in the picture before i«
aveavator shovel hits the spot where they are located. The operator
zan avoid such spois.

in late 1952,a screen with twenty times twenty Squares was compiehzd  in
Late April 1953,a screen with forty thousand "picture points® wes
coavpletely developad. However, the vacuum part of the convertor tibe has
nat yet been built bevause of the lack of adequate vacuum cquipsent, The
saasitivity of the screen - so far withoul vacuum - is nigh: ultraso od
radiation with a pressure of three milliwatt per sjuare centimiter Ciowses
a change of current of five micros:.pere with a closed circuil currsn

of twenty-live microampere., In the absence of an electro as loeng
2«3 the vacvem part of the tube is nct completed -~ the sz2an s bren
parfermed with needles with a cross-secticnal diameter ot G om

The "electron switch” does not Serve the purpose of couveriiny ulira.ouid
1o electrical effects,but of relaying the converted ultrascuns i
evision tube where the picture will appear., Conversion frow seun: 1o
cirical values takes place in fariy thovesand microphen?s wunach can Le
stributed over a larpe arca i 27 overation destined to provice a i
the preophysical cordition of the interior of the voll in this are..
microphones are connected will Jorty vhousand wires walch ena In oo
tightly packed bundle. The ends of the wires are npolished offy they ara
arranged in a square of two hracred by two bundred. The wires ars ¢.
electrically axidized aluminum; 3/ the oxide layer serves as ingulat of.,
Ywery wire end has a sqvare cross section of O S by 0.5 millimeter.
vmossie” formed by the wire ends forms the inside of the firont wail
of an oscillograph tube; the screen is scanned if an eleciron deal.

slectron switch is coniected with a televisioa fwbe where a pictors siaysc

! “he microphones over the switch will appsar if tne microphonds. i.ow
swbjected to ulirasound radiation in the soll where they are poanied e
sbvious advantage of tiis deviee 35 that relatively large areas can u#

nwere, too, iack of adequate vacuum installations has mace inpossilie 2
sonstruction of the vacuum parts of the tube so far.

Development of both the converter tube and the electron switch is to 0e
completed by the end of 1953, Dr. Gerhard {fnu), chiefl of the Cential
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attemoting te meke the necessary vacuum equipien o that
sompletion of the development will suffer no delay.

restigated. Uevelopment of the screen of the eieciron switch is conpiete i
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25X1 1/ [ |%ommat. Dr, Phil. Reimar pohlmann, formerly with Siemens-lialske ard
“““ ow Tit: the ‘ederal Technical University in Zurich, Swinzerlaad, tuventod

Lhe deviee named after him in th 1930's. It is a coavainer witn & mewa: oih ¢
the front end and a slass disc at the rear., UThe container ls rilled
9ith xylol in which small alwrinum discs of about 10 mu diamcter and
1.5 mn strenzth carry out the Brown movement. 's#ien ulbtrasound is
directed upon the dises, those of them which are hit take a position
vertical to the direction of the radiation., Light which falls sn them
through the resr glass will be reflected by those discs which have
undergone this directional effect. This conversion, however, takes a
ralatively long adjusting time to become fully efficient.

25X1 2/ Comment. The soil, in this case, is an obligue earth wall alon
: vonmment, 3 Qi
which the excavaior moves. -

25X1 3/ |:|Cmmentn "Eloxierter Aluminiumdraht® has been translated here as

Sleetrically oxidized aluminum. "Eloxiert" atands for "elekurisch
oxydiert.®
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